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Cross-sections of different types of particles 
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Particle Type A (present invention): 




"Wo 



Particles of less than 50 microns with a water soluble coprecipitate core coated with a layer of 
dehydrated protein. This type of particle can be made using coprecipitates having the properties 
given in the specification of the present application if the described process is also followed. 
Use of coprecipitates with preferred properties give rise to a core that is substantially crystalline. 



Particle Type B (Novo WO 97/34919): 




Particle made from an ordered lattice of protein molecules with low levels of salt arising from 
the crystallisation medium remaining throughout the pores on drying. 

The molar ratio of saltprotein in such a particle can be calculated to typically be much less lhan 
a 50- 1 ratio i.e assuming a typical wet protein crystal contains 50 wt% solvent which according 
to Novo WO 97/34919 pl5, line 31 will typically contain 0.5-1% w/w salt and t akmg a protein 
of Mw 1 00,000, and the salt to be NaCl (Mw 58.5) the molar ratio is (0.01/58.5) : (1/100000) = 
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,7:1 ratto. Becau* d^s «» »»— ^ *~ — **« * ^ 
the actual value wiU be less than this. 

A further point is thai it is well kaown ^^®^^^'^^^^^ e ^^^J^4^^^wnt^ned 
appUcations that Type A particles are useful for, Such as biocatalysis. 

Novo specifically teaches away from the invention. ;6n page 14 in the paragraph starting on line 
U &e Se of S solvent content to precipitate more soluble enzymes is discussed Here it is 
no^Z^aJ^ons need to be taken to avoid contaminating the solid crystalhnc lipase 
3£ 'SSfiEl TinSrities. To avoid this it is suggested the solvent is added in .porhonsso toft 
lePaiSi on ar.d subsequent removal of solid-phase impurities by filtration can take place The 
S vexZ Treading this would therefoxc conclude that addition of excess solvent to a solution 
containing salt and protein will lead to phase separation of two phases. 




Novo teaching of 
effect or nigh solvent 
content with salt 




Disclosed 

coprocipltatlon 

process 




Particle Type C (see Randen): 



Particles containing a blend of amorphous carrier (most typically a polymer) and protein. The 
parScSpreparedby Randen are an example of Type C. Particles of this kind are typic^y much 
to than Type A particles. In particles of this kind the majority of protein is blended within 
SZ ofthe particle and not accessible in the dried state. This makes them unsuitable for 
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slowly that particles of Type A. 
Particle Type D (see Capone): 



Particles containing a core insoluble in aqueous solution (typically an >«f^^^ 
onto which a layer of biomolecules caii: be adsorbed. Preparation of this p^e of 
SSf i X mSS ana can be achieved by : suspending the core particle m water and 
Je p'roConto it ftom solution. This procedure is evidently not possible if the > core 
nSrial is usclf water soluble because it will -simply dissolve. For Type D particles on 
SsplsLTaqueou^ a proportion of the protein may be desorbed from the particle but the 
^ ^?n S ^dissolved. This type of insoluble particle is known to generate an immune 
ISoST JnSSS to manuals (see! Capone) and is hence suitable for many 
P^euncaf^Sns. This type of particle is unsuitable for impiintmg into polymers 
because the core polymer template cannot be removed. 

The whole basis of the Capone patent is to prepareiarucles that can be contacted with _ cells in an 
Laeo^ medium and incorporated into cells in the particulate state by phagocytosis. To the 
ScTreader ^s therefore clear that any parnelesprepared must be water insoluble or else they 
tom d££ h the assay medium. Capone describes 2-9 ^J^ggJ^ 
insoluble polymer beads. Also described are particles of unspecified size formed from ZpnowL 
Thf dSonTf Zyomosan is 'an insoluble largely polysaccharide fraction of yeast cell waUs 
«d iH^leartom the preparation procedure described in Example 2 that the Zymosan A used 
to nreoare Z paroles is water insomble. On page 3 line 1 it describes preparing *e particles by 
ST^S zZan in phosphate buffered saline which is then shaken for 1 hour 
?Ec itoSE readTwould therefore conclude that it is not possible to prepare water 
soluble particles by this route. 




O 

Type D particle core insoluble 




Type A particle core fully soluble 
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